The PDX1 homeodomain transcription factor negatively regulates the pancreatic ductal cell-specific keratin 19 promoter.
Keratin 19 is a member of the cytokeratin family that is critical for maintenance of cellular architecture and organization, especially of epithelia. The pancreas has three distinct cell types, ductal, acinar, and islet, each with different functions. Embryologically, the pancreatic and duodenal homeobox 1 (PDX1) homeodomain protein is critical for the initiation of all pancreatic lineages; however, the later differentiation of the endocrine pancreas is uniquely dependent upon high PDX1 expression, whereas PDX1 is down-regulated in the ductal and acinar cell lineages. We find that this down-regulation may be required for normal ductal expression of cytokeratin K19. The K19 promoter-reporter gene assay demonstrates that ectopic PDX1 inhibits K19 reporter gene activity in primary pancreatic ductal cells. This is reinforced by our findings that retrovirally mediated stable transduction of PDX1 in primary pancreatic ductal cells suppresses K19 expression, and short interfering RNA to PDX1 in Min6 insulinoma cells results in the induction of normally undetectable K19. Complementary functional and biochemical approaches led to the unexpected finding that a multimeric complex of PDX1 and two members of the TALE homeodomain factor family, MEIS1a and PBX1b, regulates K19 gene transcription through a specific cis-regulatory element (-341 to -325) upstream of the K19 transcription start site. These data suggest a unifying mechanism whereby PDX1, myeloid ecotropic viral insertion site (MEIS), and pre-B-cell leukemia transcription factor 1 (PBX) may regulate ductal and acinar lineage specification during pancreatic development. Specifically, concomitant PDX1 suppression and MEIS isoform expression result in proper ductal and acinar lineage specification. Furthermore, PDX1 may inhibit the ductal differentiation program in the pancreatic endocrine compartment, particularly beta cells.